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Abstract. The object of the present paper is to give the improvement of the result by Ft. Singh 
and S. Singh ([l, Theorem 21). 
1. INTRODUCTION 
Let A denote the class of functions of the form 
f(%) = % + 2 Q, z”, 
n=2 
(1.1) 
which are analytic in the unit disk U = {z : Irl < 1). A f unction of f(%) in A is said to be 
close-to-convex of order a if it satisfies 
for some cy (o < 1) and for all % E U. We denote 
functions which are close-toconvex of order Q in U. 
to A is said to be starlike in U if it satisfies 
R(o) the subclass of A consisting of 
Further, a function of f(%) belonging 
g zf’(z) > 0 
{ > f(z) ’ 
(% E U). 
Also we denote S’ the subclass of A consisting of all such functions. 
In 1981, Singh and Singh [l] have proved: 
(1.2) 
THEOREM A. If f(z) E R(0) and the function g(z) is defined by 
id%) = J z f(t) 0 +t, 
then g(z) E S*. 
2. MAIN RESULT 
We begin with the statement of the following lemma 
Corollary 11. 
LEMMA 1. If f(z) E R(o), then 
&&I 
{ > f 
>2o-1+2(1-a)log2, 
The result is sharp. 
Further, we need the following lemma by Jack [3] (also, by Miller and Mocanu [4]). 
The author would like to thank the referee of the paper for his thoughtful encouragement and helpful advice. 
(1.3) 
(1.4) 
due to Owa, Ma and Liu [2, 
(% E U). (2.1) 
Typeset by -4,$-w 
7 
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LEMMA 2. Let W(Z) be regular in U, with w(0) = 0. If Iw(z)l attains its maximum value in 
the circle 1 zI = P < 1 at a point zs E U, then we can write 
wherekisrealandkzl. 
Now, we derive: 
zo w’(zo) = k w(zo), (2.2) 
MAIN THEOREM. If f(z) E R(a) with p 2 cr < 1 and the function g(z) is defined by (J.4), 
the g(z) E S’, where 
P= 
8 log 2 - 3 - 4 (log 2)” 
= 
8 log 2 - 6 - 4 (log 2)2 
-0.228.. . . (2.3) 
The result is sharp. 
PROOF: Note that 
%{f’(z)} = a{&) + z!?(z)} > a. 
In view of Lemma 1, we have that 
(2.4 
so that 
>4cr-3+8(1-~~)log2-4(1-cu)(log2)~. 
Defining the function W(Z) by 
(2.6) 
z g’(z) 
-zT= 
1+ W(Z) 
1 - w(z)’ (w(z) # 119 (2.7) 
we see that W(Z) is regular in U and w(0) = 0. It follows from (2.4) and (2.7) that 
srz{f’(z)} = 3&7’(z) + z S”(Z)} = % {9 ((:‘;32+ c;3;;j2)]. (2.8) 
Suppose that there exists a point zs E U such that 
,z;nlio,lw(z>I = Iw(zo>l = 1, (w(zo) # 11% 
Then, writing w(zc) = eie (0 2 8 < 27r), and using Lemma 2, we obtain that 
(2.9) 
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because 
ss(z,) 
1 > zo 
>4a-3+8(1-cr)log2-4(1-cr)(log2)2>0. 
Noting that p 2 CY < 1 and 
-;<-2a+ ;-4(1-o)log2+2(1 - o) (log2)2 5 P, 
we know that (2.9) contradicts our condition f(z) E R(o), /3 2 (Y < 1. This implies that 
]w(z)] < 1 for all z E U, that is, that 
3 %d(%) > 0 
{ 1 S(%> ’ (% E U). (2.10) 
Thus we complete the proof of our main theorem. I 
REMARK: In our main theorem, we can take some negative real values for cr. Therefore, 
our main theorem is the improvement of Theorem A by Singh and Singh [l]. 
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